Abstract: Egyptian construction firms (ECF) started recently to adopt quality management system (QMS) as a way to develop and improve their performance as previous studies have shown. However, considering all the firm's aspects in a competitive way is a crucial process for the ECF`s culture. This research is trying to indicate the role of the QMS implementation in measuring performance (MP) through developing a model for measuring performance at the organizational level, and to explore its impact on the organizations that adopt QMS. This model is based on specific elements and their related indicators which have been derived from national approaches and models of MP. This model determines the performance level (PL) of the organization that is measured by means of a point system. Weights of the elements in the point system considered both the elements' importance in the international models and its real practice in the ECFs. This model has been validated using another questionnaire and the majority of surveyed experts agreed that the proposed model can be applied effectively.
I. INTRODUCTION
Nowadays, the construction market has become a global market, which has different customers and many competitors. This environment represents a challenge for the ECF to earn a significant place in that market and even more of a challenge to improve it. Since it is not possible to manage what cannot be measured, the ECFs have recently adopted QMS as a way to develop and improve their performance. While considering all the firm's aspects in a competitive way by means of measuring performance should be a crucial process for the ECF`s culture, the ECF`s culture generally employs such systems to be a mere marketing tool rather than a system for improving and measuring performance. Therefore the need for the research arises to answer the following questions: how does adopting QMS influence the process of MP and how can it be employed to enable the ECFs to measure their performance?. Based on this, the study is aimed at achieving the following objectives: 1) Identifying the role of QMS implementation such as ISO 9001 and TQM as a tool to achieve improvement in MP, 2) Exploring the influence of QMS implementation on Performance Measurement in ECFs, 3) Developing a model for measuring performance -based on the previous findingsthat take into consideration the local practices and the international approaches for measuring performance such as, Benchmarking, Quality Awards and Six Sigma.
II. LITERATURE REVIEW
Definitions and principals of QMS and MP models (MPM) are reviewed for a comprehensive understanding of this relation.
-The reviewed literature has introduced the following definitions: Quality Management System (QMS): In defining QMS, Oakland [1] , stated that "a firm organizes itself in such a way that the human, administrative and technical factors affecting quality will be under control, this leads to the requirement for the development and implementation of a quality management system that enables the objectives set out in the quality policy to be accomplished. Abd Elhamid [2] developed a QMS by integration between ISO 9000 and TQM Performance Measurement in construction: Alarcon and Ashely [3] , in their study explored a variety of PM frameworks that have been implemented in construction since 1990. They proposed the concept of MP, which was classified into cost, schedule, value, and effectiveness. On the other hand, Eccles [4] had pointed out the limitation of business performance measurement using only financial indicators. Abdel-Razek [5] , defines MP as the natural part of analysis, control, evaluation, and management process. Key Performance indicators (KPIs): Cox et al. [6] ,explains the key performance indicators(KPIs) as the compilations of data used to asses the performance of a construction operation in a simplified way to gather only that data which directly predicts performance for the task to be measured. This can be defined by either quantitative results of a construction process ($/unit), or by qualitative measures.
-Different approaches for identifying performance measures are studied as following: Vol.1, No.2 / Aug 2011 Motwani [7] offers in his study a set of critical factors / dimensions and more than 45 supporting performance measures of TQM based on extensive review of prescriptive, conceptual, practitioner, and empirical literature. Oakland [1] introduced some critical elements of good performance measurement framework (PMF); including: Leadership and commitment, full employee, good planning, sound implementation strategy, measurement and evaluation, control and improvement, achieving and maintaining standards of excellence.
Another study by Mossallam [8] , proposed a framework which links the indicators of performance with the firm's activities, in a way that makes it easy to be implemented and conducted by the firm to evaluate its own performance. This framework is based on the idea of relating the core, supporting, and complementary processes to organizational performance. These indicators are no more than the items that can be measured and controlled within the core, supporting, and complementary activities aiming to the improvement of the current performance. But he dose not take the principles of QMS into consideration.
From these different approaches for identifying performance measures and National Models for QMS [2] ; this study has come out with the most common and critical elements of MP and their indicators which are calculated and tabulated in Table 8 . These elements and related indicators will constitute the body of the proposed model that will determine the performance level (PL) of the organization that is measured by means of a point system considering both the elements` importance in the international models and its real practice in the ECFs.
III. METHODOLOGY
To achieve the research objectives, as a preliminary step a theoretical study took place to get a comprehensive picture about the implemented QMS and MPM locally and globally, and to identify the elements and their indicators for MP. Based on that, a field study was conducted through surveying, by means of questionnaire distributed to a representative sample of ECFs [9] . The questionnaire was designed to investigate both the implemented QMS and the applied measuring performance process in ECF, first to investigate the status of measuring performance in construction firms and investigate the status of elements , real practice, and second to see how it is influenced by the implementation of QMS. The questionnaire design went through these stages:  Initial design of format, questions and scale  Distributing the questionnaire to a pilot sample of seven construction firms; which were characterized by good experience and a background of total quality and implementation of measuring principles in order to positively improve the questionnaire. Piloting was carried out by personal interview. The sample size (n 0 ) can be adjusted using equation: n 0 = n 0 . ……………………………….. (2) 1+ (n 0 -1) N Where, N is the population size =3000 (main construction firms in great Cairo region.). n 0 = 68 = 66.5 = 67 companies 1+ ((68 -1) /3000) Commonly the calculated sample size is increased by 30~40% to compensate for no response, therefore total number of 140 questionnaires were randomly distributed on Egyptian construction firms in general-whether applying QMS or not-(limited to great Cairo region) [9] . A total of 89 out of 140 questionnaires were returned with response rate 63.6%. 13 of them are rejected and finally 76 questionnaires were ready to be analyzed using SPSS computer program.
IV. DATA ANALYSIS, RESULTS AND DISCUSSION

A. Sample profile
Description analysis has been conducted to identify sample profile; Most of the surveyed firms are large in "experience and annual work size". The majority is 
B. Implemented QMS
The survey has found that ISO 9001 is the most applied QMS in ECFs representing 51.3% of the respondent firms, while just 7.9% of them apply TQM, and 26.3% apply other systems such as ISO 14001 and 17025 and most of them have their own quality management systems as shown in Fig. (2) . The respondents were asked to choose the level of application of QMS in their firms according to an increasing scale from 'do not apply" to 'apply perfectly". This categorization has been judged depending on how seriously the firm implements QMS, and whether it applies all the principles or part of them.
They were also asked to select the degree of contribution of QMS implementation in improving the performance in their firms as well. The questionnaire also asked about the criteria used by ECF for evaluating the implemented QMS; the respondents were allowed to choose one or more answer. The answers revealed that there are five criteria which exceed 40% of total responses which are: financial measures, coordination between stakeholders, leadership commitment, success in using resources, and customer satisfaction respectively. On the other hand, criteria such as competition, process management, information technology and impact on society have considerably lower percentages.
C. Correlations between firm characteristics and QMS:
A correlation test using Pearson chi -square statistic; has been conducted to examine if the application of QMS is significantly influenced by the firm's characteristics and the results show that there are high correlations between the applied QMS and the firm type, experience and annual work size, while there is no influence for specialty as shown in Table 1 . 
D. The Relative importance of MP elements:
The respondents were asked to rank from one to ten a list of measuring elements according to their importancefrom their point of view-in the process of MP. Accordingly, the relative importance index (RII) was calculated using the following formula"(3)". RII = ΣP i U i …………………………………..…… (3) N (n) Where: RII = relative importance index P i = respondent's rating (score) which ranges from 1 to 10 U i = number of respondents placing identical weighting / rating for element N = total number of respondents n = the highest attainable score =10 RII of the elements` ranking are displayed in Table 3 . The analysis of the results in Table ( 3) reveals that elements that are directly related to financial processes are weighted as the most important measures. While the elements related to planning and design have a lesser degree of importance and at last come the elements of training, safety and supplier quality management, which reflect the dominant culture in ECFs which care more about the short term targets that are directly oriented to quantitative measures. The questionnaire attained the responses from different groups, where the respondents were from public, private and other firms (investment and join venture firms) as shown in Fig. (1) . Therefore, to determine whether there is a significant degree of agreement among the three groups of respondents regarding the RII of each elements; the Spearman's rank correlation coefficient (ρ) was applied [11] . The Spearman's rank correlation coefficient (ρ) was calculated using equation (4) ρ = 1 -6Σd 2 …………………………………….….(4) n (n 2 -1) Where: d = the difference between the ranks given by any two respondents for an individual cause and n = the number of causes, which in this case is 10 elements The results are displayed in Table (4). The rank correlation coefficients for the elements are: 0.78 for "public and private", 0.76 for "public and others", and 0.96 for "private and others". These indicate a significant degree of agreement between the rankings of different groups of respondents. It is interesting to notice that both private and other firms have ranked the element of "customer satisfaction" as the most important measuring element. While this rank has been declined to the forth by the public firms which reflects the dominating culture of the public firms in Egypt, one which underestimates the value of customer satisfaction in measuring performance. 
E. Reliability analysis
The reliability of the surveyed data concerning the elements and their related indicators was tested. This test was conducted using one of the most commonly used reliability coefficients Cronbach's alpha (),to determine how each item reflects the reliability of the scale by calculating the coefficient alpha after deleting each variable independently from the scale. It was found that () for defining the elements of MP in ECFs is 0.872; indicating that this scale is reasonably reliable. And it is found to be very close to the value based on standardized items. The previous process of  was applied on the indicators as well, and indicated a re liable scale, and reflects their importance in measuring performance in construction firms.
F. The influence of QMS on measuring elements and their indicators:
A correlation test was conducted to examine whether the measured indicators are significantly influenced by the implemented QMS and/or by QMS' degree of implementation. The Pearson chi-square statistic was used to measure the correlation. Results have been summarized in Table 8 . By reviewing columns (5) in Table ( 8) ; it shows that applying QMS has a significant influence on twelve indicators that showed a lesser degree of practice in column (4). And there are fifteen indicators (lined and bold ones) which are significantly influenced by the degree of QMS implementation; five out of these belong to the elements "quality measurement and benchmarking" and "Product design and manufacturing". This leads to the conclusion that adopting QMS enhances MP through qualitative and subjective indicators. Also most of the fifteen indicators have high frequencies in their elements, which means that the more emphasis the firms put in measuring these indicators the higher the level of QMS implementation the firms achieve which reflects a mutual influence between MP process and QMS implementation. It can also be noticed that there is some common indicators (Time required for preparing the project quality plan, application of quality management systems, overhead cost reduction, reducing material handling, design quality, and accidents , frequency) that are influenced by both the implementing QMS and their degree of implementation, which reflects the importance of applying QMS for improving the weak areas in the culture of ECF`s
G. Areas of measuring performance (where to measure?)
The respondents were asked to select their firms` level of measuring performance for different areas (human resources, materials, equipments, information and the product) according to the scale as shown in Table ( 6). Table ( 6) reveals that the construction firms in general (whether applying QMS or not) put great emphasis and control in the areas directly related to money such as (materials, equipments and product), while giving less care to human resources and information technology (which indirectly deal with money).
A cross-tabulation was constructed to measure the correlation between measuring performance in the basic areas in the construction firms and each of; firm type, specialty, size, experience; applied QMS and its level of application. The Pearson chi-square was used to measure that correlation. Measures of association are displayed in Table (7) .
From the tabulated statistics it can be noticed that:  The applied QMS has an influence on the degree of measuring all areas except for the materials. This reaffirms the concluded result earlier according to the respondents' opinions in Figure (5 
V. THE PROPOSED MODEL
The concluded relations directed the study to develop a model for MP in ECF. The model is not aimed to be applied at the industry level neither at the project level however it is aimed to be applied at the firm level at which the study took place. The purpose of the proposed model is to strengthen the weak points in the process of MP in order for them to be consistent with total quality management principles. Therefore the model puts more emphasis on continuous improvement, customer satisfaction and human resources in addition to ensuring the importance of the measures that are financial and market oriented. The model is based on the set of indicators that has been derived from the analysis of the real practices of measuring performance in Egyptian construction companies.
The model is structured to answer two main questions: first, what to measure ,through identifying the elements of measuring performance from the international models of QMS and different approaches for identifying performance measures [9] , second, how to measure, through determining the corresponding indicators from real practice. The suggested point system has been developed by the integration of the elements' importance according to the responders , opinions and the real practice for these elements which were determined through respondents , agreements on their indicators implementation in ECFs as shown in Table (8). Following is the mathematical analysis of the model development A. How to apply the suggested model Column (7) and (8) in Table ( 8) display the weight of each element and each indicator in the point system of the proposed model. A simple and easy to use excel sheets has been developed to apply the model, shown in Fig. 4 . The first monitor in Fig.6 displays scores of indicators that sum up to the scores of elements to sum up in turn to get the PL of the firm. The second monitor determines the firm classification by applying the IF condition, where the value of PL of the construction firm will identify its classification, hence, the study suggested [9] that the firms' levels of performance to be compared at PL= 600. The study has benchmarked the PL of ECFs using the criteria of MBNQA (Malcolm Baldrige National Quality Awards) and (European Quality Awards) [9] . The evaluated scores were found to be 661 and 612 for MBNQA and EQA consequently. This benchmarking has been done using the results of a survey that investigated the current status of performance of ECFs. Based on this, the classification for firm performance is: PL =1000 ‫ــــــ‬ ‫ــــــــــــــــــ‬ best practice 1000>PL > 600 ‫ـ‬ ‫ـــــــــــــــــــــــ‬ good practice PL < 600 ‫ــــــــــــــــــــــــ‬ needs improvement
Moreover, the value of the performance level for each element is then allocated on the standard radar that displays the weight of each element in the point system as shown in the third monitor for the visual comparison, which displays in a glance the weak points. The model reveals the level of firm performance that helps the firm to identify the weak points against the strong ones, confirm the priorities and identify new opportunities for improving.
B. Model verification
The model verification has been accomplished by designing a questionnaire to investigate the opinions of experts in the construction field about the proposed model applicability and practicality in the ECFs. Therefore, the questionnaire was designed [9] with a scale from 1 to 4 (1 the best choice and 4 the worst), then it was distributed through a structured sample of experts (their experience ranges from 17 years to 33 years) in this field. The sample is selected to include the ECFs that implement QMS and practice measuring performance in their firms.
The questionnaire was designed to verify the following:
 The efficiency of the proposed elements in measuring performance in Egyptian construction companies  The ability of the indicators to express the performance of each element, and the practicality of measuring them as well.  Exploring to what extent the point system is effective in measuring performance in Egyptian construction companies.
 Finding out to what extent the proposed model is applicable and practical, and identifying the obstacles that would obstruct applying the model, and how they can be overcome.
Responses from ten professionals were collected then coded to be analyzed using SPSS and it was found that:
1-80% of respondents found the elements of the model either enough or completely enough to measure the performance of the construction companies. 2-The majority of respondents found the developed point system consistent enough with the elements` importance and their effect in measuring performance. This is based on the mean score of their responses ranges from 1.3 to 2.3 in a scale from 1 to 4, which are considerably positive reactions. 3-In their response to the efficiency of suggested indicators, the mean scores of responses ranged from 1.1 to 2.3, which indicates an agreement among the majority that the indicators of each element are sufficient enough to measure that element and consequently the model is reliable for measuring the performance of construction companies in Egypt. Also values of standard deviation were small for most of the elements which reflects the small variation in the experts' opinions. 4-40% of respondents believe that the suggested indicators can be completely measured, and the others (60%) find these indicators are measurable to a large extent. On the other hand, no one find them nonmeasurable, the previous results insure that the selected indicators for model's elements are sufficient and practical for measuring the performance of construction firms in Egypt. 5-When asking about the efficiency of the point system, the majority of respondents (90%) agree that the point system can be used efficiently to measure the performance in ECFs, where half of respondents believe that the point system is completely efficient in measuring performance in construction firms in Egypt. On the other hand, only 10% see the point system as fairly efficient; 6-70% of respondents find the model "applicable" and 30% find that it can be applied efficiently. Also the mean score of the responses is 1. Obstacles facing the developed model  70% of the experts see that lack of commitment of top management is a major obstacle.  Also 60% agree that unavailability of data is a main obstacle against applying the model effectively.  Another 70% see that training is needed for model application.  However, 10% of respondents see no obstacles for applying the model.  80% of responses range between that the obstacles are totally manageable and that they can be handled to a large extent. Only 20% of respondents see that the obstacles will need more effort to be overcome.
VI. PAPER LIMITATIONS
The model can be fairly applied to any medium to large firm that adopt a QMS in Egypt, where the sampling has occurred in a region that represents most of these firms.
VII. CONCLUSIONS
The research is trying to explore the influence of implementing QMS in Egyptian Construction Firms on MP. The real practice of all sampled firms (either adopting QMS or not) was investigated and the results showed that, in general the firms put more emphasis on the quantitative objective measures rather than on the qualitative and subjective ones. However, correlation tests revealed a strong relation between QMS implementation and the qualitative measuring elements and their corresponding indicators which insures the positive impact of QMS on firm performance. Accordingly, the study developed a model for measuring performance that helps to strengthen weak points in the current practice and enhance measuring performance by the means of QMS principals. The model operates on the basis of the point system that enables the ECF to benchmark its performance. The study also introduces a simple way of applying the proposed point system through excel sheets and standard Radar. The model has been verified by means of another questionnaire that was answered by a group of experts. The verification results showed that the model can be applied effectively. And the obstacles of its implementation can be overcome by training, data gathering and analysis, and prior to all, support and commitment of top management.
